Summary.
The endocrine pancreatic cells of Ichthyophis kohtaoensis (Gymnophiona) have been investigated with the electron microscope. Three cell types have been distinguished mainly on the basis of the different shape, structure, and size of their secretory granules. They correspond to the B, A1 and A2 cells of the light microscopical literature on the islet tissue of Ichthyophis.
The B cells contain polymorphic granules with an electron-dense core, which consists of granules of the A1 cells are highly polymorphic and their content is relatively homogeneously distributed and consists of a reticular meshwork and fine particles. The A1 granules are bigger and more numerous than the A2 granules which are roundish, but otherwise of comparable ultrastructure to the A1 granules. All endocrine cells of the pancreas contain numerous lipid inclusions, mitochondria with angular profiles of their cristae or tubules and numerous filaments.
As the epithelial cells of the small exocrine ducts they all often contain large crystalline bodies.
The highly heterogeneous and often conflicting light microscopical observations on the endocrine pancreatic tissue of the lower vertebrates are paralleled to some extent by fine structural investigations which revealed specific features of almost every genus examined so far. This situation finds its correspondence in a rather inconsistent nomenclature for the various numbers of endocrine cellular elements recognized by various authors. Since we are still lacking extensive ultrastructural investigations and since our knowledge of the physiology of the endocrine pancreas -in particular of the non-B-cells -in the lower vertebrates is still very poor, this situation is likely to persist for some time.
Surprisingly only a few amphibians have been investigated in respect to the ultrastructure of their endocrine pancreatic cells: four species of Urodela (SATO, HERMAN and FITZGERALD, 1966; GROSSNER, 1967) and five species of Anura (KOBAYASHI, 1966; LANGE, 1967 LANGE, , 1971 PRIETO-DIAZ, ITURRIZA and RODRIGUEZ, 1967) . Within these few s pecies considerable differences exist, e.g., in respect to the numbers of cell types: thus KOBAYASHI (1966) distinguishes five cell types in the toad Bufo vulgaris, SATO et al. (1966) and GROSSNER (1967) recognize three cell types in Siredon and some North American salamandroids, LANGE (1967) describes three cell types in Rana and LANGE (1971) four cell types in Rana and Hyla. Finally PRIETO-DIAZ et al. (1967) recognize two cell types in Bufo, which contain five types of granules. Different classifications of these cells are applied by the above mentioned authors. Especially LANGE (1967) 
Material and Method
Adult specimens of Ichthyophis kohtaoensis were collected at Chieng Mai (Northern Thailand). The animals were anaesthetized with Sandoz MS 222, small blocks of pancreas tissue were fixed for 2hrs in cold phosphate-buffered 3.5% glutaraldehyde (pH 7.5), rinsed for 2hrs in several changes of cold phosphate buffer (pH 7.8), postfixed for 2hrs in cold 4% OsO4, dehydrated in ethanol and embedded in araldite. Thin sections were stained for 5min each in uranylacetate (saturated solution in 70% methanol) and lead citrate and were examined in a Zeiss EM 9 A and a Siemens 101 electron microscope. 
A1 cell
The shape of the A1 cells (Fig. 5a ) is again rather irregular, though elongate profiles dominate. They are larger than the A2 cells and of about the same size as the B cells. The nucleus resembles that of the B cells but generally contains more heterochromatin.
In contrast to the A2 cells the A1 cells contain large numbers of secretory granules. Their shape is highly polymorphic and their size varies a great deal (Fig. 5b) . The granules are bordered by a thin unit membrane, their core consisting of a delicate meshwork of filamentous structures (Fig. 3b) , which possess a dense periphery and a light centre.
The space between these meshes contains various amounts of fine granular material.
At low magnifications the granules are either of homogeneous density or contain light and dark areas. The mitochondria closely resemble those of the other endocrine cells. They may be rather long and contain greater numbers of dense mitochondrial granules.
The membranes of the rough endoplasmic reticulum possess relatively few ribosomes; free ribosomes, however, being numerous. Lipid inclusions are less frequent than in the other cell types. Besides few microtubules extensive characteristic bundles of filaments occur predominantly around the nucleus (Fig. 5b ).
A2 cell
The A2 Cells (Fig. 6) (1968) . The A2 cells of Ichthyophis are relatively poor in cellular organelles which may be responsible for the difficulty in their identification at the light microscopical level (GABE, 1968) . A comparison of their fine structure with that of the A2 cells of Rana (type III, LANGE, 1971) , which give a positive glucagon immunofluorescence, reveals differences in granule as well as cell shape. The A2 cells of Ichthyophis more closely resemble type II in Rana as defined by LANGE (1971) . The A2 cells of Ichthyophis also resemble the A cells of the axolotl (GROSSNER, 1967) , but they are smaller and contain fewer granules.
This observation together with the marked difference in frequency of the A1 (=D) cells may reflect considerable metabolic differences in these two species, and possibly also between the two groups of Amphibia to which they belong. Apparently also profound differences in the lipid content in the endocrine pancreatic tissue exist between the axolotl and Ichthyophis. The B cell granules of Ichthyophis generally contain larger crystals than the B cell granules of the Urodela (SATO et al., 1966; GROSSNER, 1967 Ichthyophis endocrine pancreatic tissue (and possibly also not of the other amphibians), since they also occur in great quantities in the exocrine acinar cells.
